The development of superconducting rotating machines based on metallic superconductors achieved many excellent results, for example, in the Super-GM project. However, since the end of the 20th century, the focus of development has shifted to developing high-temperature superconducting (HTS) machines. The initial target application was industrial motors for pumps and fans, but this has now changed to low-speed large-torque motors for ship propulsion. Recently large-capacity wind turbine generators have been attracting attention. Furthermore, the development of fundamental technologies for HTS turbine generators in thermal and atomic power stations has started. Excellent features such as smaller size, lighter weight and higher efficiency, and also improvement of functions and characteristics are expected in superconducting rotating machines. However, cost reduction and system reliability verification are still key issues for practical application of the HTS machines. This article describes superconducting rotating machine technologies and technical trends in their development, the fundamental structure and characteristics of the rotating machines, the Super-GM project based on the liquid helium cooling and NbTi metallic superconductor, and the development status of HTS rotating machines.
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Classification is based on the direction of the magnetic field (arrows show the direction of the magnetic field).
ここで，k は定数，B g はギャップ磁束密度（磁気装荷） No. of poles 6 
